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Part 1: Foundational Knowledge

What is the empirical formula of a compound that contains 40% carbon, 6.7% hydrogen, and 53.3%
oxygen by mass?

undefined. CHO
undefined. CH₂O ✓
undefined. C₂H₄O₂
undefined. C₆H₁₂O₆

The empirical formula is CH₂O.

Which of the following statements are true about empirical formulas?

undefined. They represent the simplest whole-number ratio of elements in a compound. ✓
undefined. They are always the same as the molecular formula.
undefined. They can be used to determine the molecular formula. ✓
undefined. They provide the exact number of atoms in a molecule.

A and C are true statements about empirical formulas.

Explain the difference between an empirical formula and a molecular formula.

An empirical formula shows the simplest ratio of elements, while a molecular formula shows the
actual number of atoms of each element in a molecule.

List the steps required to calculate the empirical formula from percent composition.

1. Step 1
Convert the percentage of each element to grams.
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2. Step 2
Convert grams to moles using atomic masses.

3. Step 3
Divide by the smallest number of moles to find the ratio.

4. Step 4
Write the empirical formula using the simplest whole-number ratio.

Steps include converting percentages to grams, calculating moles, finding the simplest ratio, and writing the
empirical formula.

Part 2: Understanding and Interpretation

Which of the following is an example of a covalent compound?

undefined. NaCl
undefined. H₂O ✓
undefined. MgO
undefined. CaCl₂

H₂O is an example of a covalent compound.

Why is it important to know the empirical formula of a compound?

undefined. It helps in identifying the compound. ✓
undefined. It is necessary for balancing chemical equations. ✓
undefined. It provides insight into the compound's molecular structure. ✓
undefined. It is essential for calculating the molar mass.

A, B, and C are important reasons for knowing the empirical formula.

Describe how the empirical formula can be used to determine the molecular formula of a compound.

The empirical formula can be multiplied by a whole number to obtain the molecular formula, based
on the molar mass of the compound.

Part 3: Application and Analysis
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If the empirical formula of a compound is CH₂ and its molar mass is 56 g/mol, what is the molecular
formula?

undefined. CH₂
undefined. C₂H₄
undefined. C₄H₈ ✓
undefined. C₆H₁₂

The molecular formula is C₄H₈.

Which of the following are necessary to calculate the molecular formula from the empirical formula?

undefined. A) Molar mass of the compound ✓
undefined. Atomic masses of the elements ✓
undefined. Percent composition of the compound
undefined. The empirical formula itself ✓

A, B, and D are necessary to calculate the molecular formula.

Given a compound with an empirical formula of NO₂ and a molar mass of 92 g/mol, calculate its
molecular formula.

The molecular formula is N₂O₄.

Which statement best describes the relationship between empirical and molecular formulas?

undefined. The empirical formula is always larger than the molecular formula.
undefined. The molecular formula is a multiple of the empirical formula. ✓
undefined. The empirical formula contains more information than the molecular formula.
undefined. The molecular formula is always simpler than the empirical formula.

The molecular formula is a multiple of the empirical formula.

Analyze the following compounds and identify which have the same empirical formula:

undefined. C₂H₄ ✓
undefined. C₄H₈ ✓
undefined. C₆H₁₂ ✓
undefined. C₃H₆
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A, B, and C have the same empirical formula of CH₂.

Part 4: Synthesis and Reflection

Which of the following scenarios would most likely require the use of an empirical formula?

undefined. Synthesizing a new drug
undefined. Determining the nutritional content of food
undefined. Identifying an unknown compound in a lab ✓
undefined. Designinga new chemical reaction

Identifying an unknown compound in a lab would require the use of an empirical formula.

Evaluate the following statements and identify which are correct about the use of empirical formulas
in real-world applications:

undefined. They are used in forensic science to identify substances. ✓
undefined. They are crucial in determining the chemical properties of a compound. ✓
undefined. They are used in industrial chemistry to optimize reactions. ✓
undefined. They are used in environmental science to track pollutants. ✓

A, B, C, and D are all correct statements about the use of empirical formulas.

Propose a method for determining the empirical formula of a compound found in nature,
considering potential challenges and solutions.

A method could involve isolating the compound, determining its composition, and calculating the
empirical formula, addressing challenges like impurities.
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